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CARBIDE AND CARBON CHEMICALS CORFORATTION

PR0CESS DIVISION

PROCESS DESIGN AND DEVEICRMENT DEPARTMENTS

Roport No: A-S661
4:8101

Date: December 6, 1946

ALUMIKA TRAP TESTS

Aritten by: R. ¥, Vail
M. C. Chervensk

Abstract:

The results from C-616 adsorption tests performed
on 2" diameter and 5" diameter aluminra traps at various
inlet concentrations of C-616 and flow rabes are presented.
The trap sizes rsquired in the ¥-~312 and K-302-5 cold
trap and purge rooms under present conditions are given,

Introduction:

Recently it becazme necessary to design alumina traps which would
satisfy special hazards and recovery requiremenis for the top purgs

sffluent and for waste gases in K-302~5 cold trap rooms. A review of the

o

literature by R. C. Olson revealed thai there was no data available on the

e

af fectiveness of alumine as an adsorbent when the concentrations of C=616
~__/

fesd toc the trap was low- Since the maximum diameters of the traps are
_____’—-/

®jxad ty special hazards considerations the design depended only upon the
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height and the arrangement necessary for effective recovery. A short test

2rogram,vased on Mr, Olsonis recormendation, was undertaken to determine the

characteristics of alumina traps within the range of conditions to be met

at the proposed installations,

Susmary:

1,

2o

3o

The trap with a bed diameter of 5" and a height of 15" reduced the

C~616 concentration from 0.6 mol percent to & x 1075 mol percent - :<+6C
and from 0.2 mol percent %o 1 x 105 mol percent when operated with .= ¢°/
a contact time of 3 seconds.

The trap with a bed diameter of 2" and s height of 36" reduced the

C-616 concentration from 0.2 mol percent to 1 x 1070 mol percent 2°°°°’
when operated with a contact time of 3 secon&s;

Yor a given inlet concentration and trap diameter halving the flow

rate or doubling the trap length will decrease the outlet concentration
Oy approximately a factor of two-

A comparison of the 5" trap with the 2" trap indicates a more

effective stripping in the 2" trzp at the same contact time due
possibly.ta the higher surface velocity or higher h/D ratio., This

7as not investigated completely.

she following installations are recomrended:

\2) X=312 purge rooms = Two traps 2" in diameter with 36" bed

heights connected in series.
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{b) K=302=5 purge and product room == Two traps 6" in diameter
with 267 bed heights connected in series,

(¢) K=302~5 cold trap room = Iwo traps 4" in diameter with 361

" bed heights connected in series.

i :
In each case, one trap at & time may be taken off stream for

servicing without undae loss,
Procedure :

The test loop, which was located in Bldg. K-1401, is shown in Fig. L.
Tt consisted of a G=74 supply, a 3.5 CFY capacity rotameter, a C=616 supply
can, two alumina traps in series, and a carvon trap to remove all traces of
C=616 from the alumina trap effluent before venting it to the atmosphere.
Sample taps were placed at various éoints in the loop lines tc facilitate
sampling by the lab, and by means of paper type trace indicators. The test
runs were made at atmospheric pressures

The inlet concentrstion of the gas mixture to the first alumina trap
was controlled by regulating the temperature of the cold bath around the
C=616 cylinder, and the actual concentration determined by lab analyses of
samples removed from sampling tap "A". The effluent gas concentrations from
the first trap, position "B", (which coincided with the inlet concentrations
of the second trap) and the effluent gas concentrations from the second trap,
position "C", were measur=d by means of the paper type trace indicators.

Runs were made in the following manners

1, The cold bath was brought to the temperature desired, and held

for an hour to insure complete cooling of the C=61l6 can.




The G-74 supply —as turned on, the flos set at the desired rate

2y weans of the rotameter, snd the stream allowed to pass through

the C=516 can for 3 minutzs.

laboratory samples were taken at the sample point "A"™ to determine

the inlet concentration.

Trace indicator samples were taken alternately at points "8" and

"C", allowing different amounts of gas to pass through each test

paper =o that the actual amount of C-616 on the psper was within

the effective rarge for semi~quantitative determiraticn, The

volumes of gas pasced through the test papsrs were messured by

means of a wet test meter calibrated in thousandths of a cubic foot-
Tests were run on the 5" diameter traps first, then on the 2"

dlameter iraps, with different charges of alumina, and then check

rans were made on the S" traps. In the 2" trap ths charges were

2s foliows:

{a) New charge — 36" bed.

{b) Charge from sacond trap split into 15 bed in each trep.

(c) Charge from second 5" trap =- 367,

{d) Charge from first 5 trap -~ 36" bed.

“he data obtained on these t ests are presented in Tabls I.
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The column headings in Table I are explained as follows:
Run Numbers: The run numbers were chosen arbitrarily. The "a% runs refer
£o the first trap in series, "b" the second trap in series, and “a ¥ b to
the overall effect of both traps in series.

Inlet Concentration: The inlet concentrations in mol ¥ were determined by

laboratory analysis or by trace indicator tests (in the case of the low
concenbrations). A lab sample was not taken for each run, but at each com=
wination of C-~616 supply terperature and G=74 flow rate.

§}gg_é§§gi The {low rates were read directiy from the rotameter as CFi,

Surfzce Velocity: The surface velocity in ft/min, is a superficial value

in that the bed is assumed to be empty. Thus

Rate (CFYH)
Cross—sactional Area

1

Ft/mino

Contact Pime: The contact time in seconds is a superficial value as here

P24
again an empty bed is assuned,

Volume of Bed -
W X 60 = Seconds.

Outlet Concentration: The outlet concentration in mol ¢ was measured in

all cases by btrace indicator tests. Hy comparing the color of the spot paper
afber moistening with potassium-ferrocyanide 3o a standard color chert, the
number of micrograms of C=616 adsorbed can be estimated. From the micrograms
of C=616 and the volume of gas that was measured by the wet test meter as
having passed through thz paper, the mol % C~616 can be calculated.

Micrograms - -
Cu. b, - (2.4 x 10 b = mol % C-616.
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Discussion:

The results of the tests, tabulated in Tables T and II, are shown

rapnically in Figure 2. This is a plot of outlet concentration of C=616

¢

against contact time for fixed inlet concentration and trap diameter. As
expected, decreasing the flow rate or increasing the trap length (or the
nunber of traps in series) daecrezses the outlet concentration. However,
the outlet concentration appears also to decrease with decreasing trap
diameter. The effect was now investizated further, but the tests on the
5" trzp were assumed to apply to the 4" and 6" sizes considered for 302=§
and the tests on the 2" trap are directly applicable to conditions in K=312,

That the difference between the 5" traps and the 2" traps was not
due to a difference in the alumina charge was shown when a sample of the
alumina from the S" trap was charged to the 2" trap and tested.

In applying the results of these tests to conditions in K=25, the

following conditions were assumed:

K=312 K=302~5 C,T. K=302~5 P.&P,

dax, Purge Rate - GFU 2,0 10 15
Kormzl Purge date - CRf 0.8 3.5 5

Max. Allowable “Zonc. in
Bhaust Gas -~ Mol % 10=6 1075 10~%

T

GO NN 1 D EDRN I




==

The alumina trap installations recormended are, in each case,
two traps in series with a bed height in each irap of 36%, The ¥=312
traps to be 2" I.D., She 302-5 cold trap room “raps to be 4% 1,.D., aﬁd
the 302=5 purge and product room traps to be 6" cho 4 dssign for these
traps is given in Figures 3 and 4. In each case one trap #ill handle

the normal purge rate while the second trap is being recharged.

2 5o 4
Re H. Vax

777.C. Cﬁzr««-—-¢¢§i

4, C. Chervenak
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G0 L= TR F
5% TPRAP == 150" DEEP BED

RUN £ TNLET G=74 SURFACE 2ONTACT OUTLET

CONC. FLOW VEL . . T CONC..

0L & RACE FT/MLI. 3EC, ¥L %

C<616 CF4 _ C~616
ia A9 L 1.2 10 8.5 2 x 1075 -
1o 2 x 1075 1.2 10 3.5 6 x 1076 - -
Ja+ b .49 1.2 10 17 6 x 1070
2a 69 3.3 30 2,9 5 x 107
2b 5 x 107> 3,5 30 2.9 Z2 x 1072
2asb -89 3,5 30 5.8 z = e
3a S5 L 248 22 3.9 4 x 1075
3b 4x 1070 2.5 22 3.9 1 x 1075
3a+b .55 2.5 22 7.8 1 x 1072
4a 219 3.3 30 2,9 8 x 1072
4b 8% 10°% 3,3 30 2.9 4 x 1075
4z b .19 3.5. 30 5.8 4 x 10™
Ca ,005 1.2 10 3.5 1076
6a 010 3.3 30 2.9 2 x 107
£n 2x 1075 3.5 30 2.9 _4 x 1076
éa+ b 010 3.5 30 5.8 4 x 1076
Ta 200 . 2.5 22 3.9 5 x 1070
o 5x 100 2.5 22 3.9 2 x 1070
7a+b 200 2.5 22 7.8 2 x 106
8a 2100 3.3 30 2.9 1 x 1072
&b 1x 105 3.3 30 2.9 3 x 1070
Eaab .00 3.3 30 5.8 3 x 100

CONFTI DT a1
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OUTLET
CONC.
¥OL., &

o
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o i S TIAL
TABLE TT
2" TRAP === 36" BED
AUN # INMLET FIOW SURFACE SUPERFICTAL
cone ., RATE VEL. FT/ CONTACT TIME
mL & SCFM MIN. SECS.
la 020 2.6 130 1.6
1b 3,6 x 1076 2.6 130 1.6
la +b 220 2.6 130 3,2
25» . 015 103 65 300
3a 215 2.6 130 1.6
4a <15 3.5 175 1.2
Sa¥# .15 3:5 175 1.2
“ba% 15 2.6 130 1.6
73*‘”’ ols 2':6 130 106
Baix 019 2.6 130 1.6
Qain <15 l.4 70 1.2
# 2" Trap - 36" Bed using charge from 5" Trap in 1b=7b runs.
## 2" Trap == 36" Bed using charge from 5" Trap in la~7a runs.
wht 2% Tpap == 15" Bed.




G-T74
a

——— T
e SO B - e Vi
T T i v EA NS

5 N A — ) ¥
:9 \--"/ ; ‘ :‘E\
~ "L- ~ . ~
i S d— «
: b i ey -
= 7= \
RN /,—’ A,
\\‘. /” ,/ ‘\
Y ’ . / /
i o N Ve / \
i 0 . / A
TN & /S \
N + e N A \,
i B VP VAR = —
2 e -
— / N A
/ N !
, { AN S
. ’ \ / LA
;"—— N / \\ H . /
! \ HENT &Y
Y ,
L”-\ r \. L 3 y '\/,
4 .
Yo ; _/ \ . 3 f_":(
il - . AN /
P y - ; > ; =
{ P Y- / <
3 . ]
O— 3E YARRES
2 Ny 5o { 2
—— A /
/\( / AN - ¥ 1
—~ / s ol S O
| [ / A r—; (\_: < é
- . v
— ) F -
/ol
/ -
< - RACS
; . E ’ ; >
= S = =
= : S = 3
X - H
— O oD ) = ! o -
I X <L C < P
! /N (N o~ e
— ' - Ll 3
P ¢ F A - 353
I // n.  \D -0 = =~ ~—
/ v o :
, il Lo
{, J®—-— :-S .,:‘ L‘l\_' Y L‘—\L—l
/ !u )\‘—‘ U \) L.f_.
2 % D)
L

39 civ

REVISIONS

ALUMINA TRA= TeSt LOOP

NO.

DESCRIPTION

CARBIDE AND CARBON CHEMICALS CORPORATION

] I3
B {.

DA T - DR AT D CTLUNTNABNT DEPT
. e T
‘. . " S 7, 4] -
DRAWN BY: “7 ., [fwsL APPV'D BY: /7. -

i 746

CHECKED BY: DATE:

SCALE: .‘\.',,.: q —y <% -

»awe.w%%‘q

/2



1.0

s 30
Ly ey

PILFFEL 4 CoatN CO.,

lasennathna s, » <

MADR IN U, 5. A,

ALY |
3

- — &

B S ons

[ e

I
2.

P e

% T3 910

———-l .co:x*‘r;c.:r TIvE" =
FIGURE

L
SEconps |

& I10

e g
e —— R _— s ==
: | g mr——— . = -
; o r___...,-——’
et
4
b




PRI
e @?o.f\‘. 0 ..m.. bimeae

5 WAY whasidEgal ’
g TR E o N I - 1

. [
J IR B U

.".,. .«e.udkh.»a:.u.\ S A B N

Im. 5002 4
- uieﬁ aya

\16@%0%\ A8 ng{.:‘

EERR

quzhm&mo zm.wmo.. weemafxe;.mzﬂm T R . : v - IR X NOILOZS e

" NOILY#OJUOD ﬂﬁ_zmzu NOBHYD ONY- 2QIERIVD _.;%m:._:ﬁao Cope “ | s @ 0 .zo.+aow T
' r A 3 ~ " ; v.. et e £ .t'\..r...l..c * ..1..r\ rd penpsioelsy A - ach eme summeeeehnr o
o n_,qm._. 42,2%_.4 R i g o T e A

%:.&mummo ._immeqé T AU HOSRNON |~ L Ttk | N
——T . .N. T hEh By L N T N
ST I ﬁm,.bquo.f ‘_wu»m , ERLURE]
Tt THVHGY mmmzomém; = A008
Mo quo TN TINOTALGOY NIFH0S
éo_aﬁwﬁmo . 133US] 28N anmg
m‘..:z.mﬁioma«uimx wx\mw ey NG 4108
S ,Esﬁ F IS AR T I - NEL )
T Fmﬁqaﬁw.ﬁi}wﬁnuw:_#s ELLEN
“Wadaho | T BNENL

@;
@
@

32943 ¥ ANk
’ %c u,.ozm_j_z

g

;.

_ o N B 1
- ,..,{_A N ®

@mquru‘;—-h

.
i
1
L

//{ Ll L
~ ezl s
>
N

ad pd)

.\...,. bt &ZOJ.@ Xuﬂczm.. b

o ™

7
{

A./

- \ﬁ g

l\l-l
!O: N
15

o Lzzumac,amméw? ;,xm&oo . wzFE waq, N , \
TR ;_.. . . : ‘ N . 8
P A R mam {f, L N I AT uﬁ»%@ 9]. 8 T T ¢ @ & i )
N S e QO RE X Qg 020 ANy o ﬁmma:m A - RS o«. TR § . S " £
«.mwm.aﬂ.ﬂnaznbs a2445°03 DY JIHL, 2. .mquu Gu187a 0,0 . m i — i», @4_ sl il ,ﬂ . I )
o 17G%4L vaiswr i3 opding ‘v A oD 0 43245 N330S 1300W NS, 7 ] , . *\ — Q{ﬁﬁ 25 sy
T0,5¢9 9N G, 019 Siid HO8T,0 QUUANVIS| . ¢ - | , - T ! .
. Wi wm..ﬁw.s G STon LT a3 I 9 N, M,meo_,wd__,mm nA . of - * P :
TSR T 8 R AT YA . o BUSFa - : R
e DS O Z,CZ.& 333 wD ..!,memf ) mu oY} LJQLZ.. IR @ m
LN IR S f.._..&a amnaz S.E,._d L duhmxm.mww.m B / & o
o T T AR SRR G, A0 e deany Pty W 3
N R ﬁ.mmmmq.., «,auﬂ%m»:@mﬁaw.&uiz (g 96,9 |
ol r.sm:, K o LS 02 010314 NATI5 TNOH IS -
g A E IR O Bd1d NOYTy YrANIS] : g
g é&m@«am&émh&ﬁ&%ﬁ? xuﬁwx.a.o mxa»mm o g
g AR e i
. . Tre .
S . . o
LFAIONT L “NTES IO T3 i -




.,M,ﬁat.»%hgaﬁ.._ﬂa T e

ml.m_ll _ _ Jpavaf o »u... @Ué ;ﬂ.nuxun:u o T T - )
. PP A Sundav] T vER] AT HE

* ANIN [V 30

N9ISId %muOMa;szhZﬁm .:.,wi M...:,, R “

zo_h<m0mm00 m._<u_=uxv N

(e

%E .<z_s_3<

OBUYD ANY: meﬂzo,

I3 :?t.zo:s._zumun R I v
L UES VR et

o .r CG X0 700 u&a zoe;v E.m

SRy :zoc&&mmmm qqim._%z T T99d JOSWTN| ON
. - ,», NI ﬁmzmmm,\ _
I T mﬂ:&m WLEXAOENTT JPL . PEEEEIR .N

m&g%gqm _.

N-)-:

2| (U2 YTy oNie NI3DS 13NgN HeaWsf .mu\.ﬁa JANOY

s

wW« zmmmom

L I wvid Wy

OV u.w%% ST QIS 679 0L, »so.m_

g

13

.mm;m 4. ' BNVIS aNng

9 |, 510N 8 SLI08 QyaHaH 2x, 2

YALIY WaLNQYD :Eo@:m.;

. . o
v 2 * T N
. o
. ot
" L~ MR
o T .
T i
W =

R

A34500 H8.04 dyyl : 310N

. Q.

] aomim_vﬁ.zm@ .“mmmm:mf 4 -
i Sl THIE SR IR T ase 9
S [ ML INOT B R AAOT [T AN [
ol AOR3ENL ANV £ T ¥3440D SNILL4 99|01

o ..Sm,iu SSY

e

HIFADS T2NCIN Ho TN )

-
.. ‘

p g NEE
hwm..:.r.« ar
fcavﬁumz o
it

5004 1a31s
ﬂ, ST31 ¥ anv oniy
\ SNy

‘. . t

b . . ‘w * 4 \ 1 o R
' ¢ .m.,.;‘. i .u,..\. st il m. M,
ST 1 HIE e .

& g R it Em%*

m ity E#
e, = - —r—t” WM _ 3 7
SN OL 9azvdg L4l g

(8, :

R AL
04 3704 #ia

Z

’IIIII[Ir

Ay A




' @
LIBRARY i 75Eg 4, 3¢ otbett

Libsacytopy# 2—
XX, ¢ CARBIDE AND CARBON CHEMICALS CORP. 1b¥aey \a

=5 a OAK RIDGE, TENNESSEE \WVENTU Yj
- =g Dr, H. C. Paxton October 29, 19U5 FP
PL\%T\IHECGHDSD 1.
s Dwa From: Sgt. J. F. Forkos AEC RESEARCH AND DEVELUPMENT REPORT CENJRAL FALES
5 0 INV
T 89 .
P Subject:; Supplement #2 to Preliminary Besults of Alumina Tra.gL REC
4o ®e 4 Adsorption Tests (Sept. 28, 1945j
i 2 =3
AT
TS This report contains a summary of the tests performed thus for on £
S c assorption of .05, 0,10, 0.20, &nd 0.50 mol ¥ C-616 mixtures on dried & %ﬁgp
iih 4-8 meeh Activated Alumine. Algo contaimed in this report is.a series T ————
¥ & contact time tests of 0.20 molyf-616 in G-TY on dried Aluming,: .= _ ks e veui |
o INE ' o 20739
=+ N o ;__...__-—.—»——-- .
"\\ \*% = Preperation of Activated Alumina P ,9’
' | N ’ o ) e
g:, s c .+ Each trap was prepared for the tests in the following manner. The trapso }/ !
\ B oi=vere accurately velghed to the nearest gram, filled with commercial 4-8 mesh ~ Z-t--r
S" £ ;AlorcooActivated Aluming and dried to a constant welght by passing dry G-Th
= at 275 F through the trap. The drying time was sbout 2} hours. A DS ,}IJ
- ’g . \\)fv‘" Y
&1 Preparation of C-616 -~ G-7U4 Mixtures
D '
; - On conditioning stand A19Q in the 1UOL Building was placed a #2 Converter
o shell from which the tubes were removed. Thse shell provided a reservoir in
/ g’ _which to mgke the mixtures for the teste. :
R
Next the volume of the syatem was determined by filliprg the evacuated
system with dry G-74 from a cylinder which was weighed before and after empty-
ing and noting the pressurs rise in the system,
\q The volume thug determined was 240 ft°3 after the necessary prsssure and
ﬁg temperature corrections were made.
N .
}Q{\ Quantities of C-616 necessary to make up the various concentrations were

calculated and added to the system, The system s0 filled contained 240 ft.
of the mixture. After 120 ft.” of each mixture was passed through the trap,
sufficient_C-616 and G-T4 was added to the system to bring the mixture back
to 240 ft.” and malntain the desired coacentration. The mixtures were passed
through the trap in 120 £t,3 batches.

’

Carbide and Carbon Chemicals Corporation Openating

Contractor for the U.S. Atomic Ean

ergy Commission.

INVENTORIED
AUG 169951
,”J

Method of Adsorption Byﬁ LA~

The trap was then installed in the system {See Sketech in Preliminas

<O Report of C-616 Adsorption on Activated Alumina September 28, 1%355 and the
pixture passed through the trap at the desired rate of flow. 2400 S.C.F.D.

! were used in all tests except the contact time test, where the flow rate was

varied. The temperature of the gases entering the trap was maint~ined at

85° by heating the mixture in the shell to 125°; the temperature difference

being due to the heat loss in iransferring the gas from the converter to the
trap-

This document has been approved for release

to the public by:
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A recordar connectsd to a thermocouple installed in the center of the
Alumins provided a means of measuring and recording the vemperature rise
due to the combined heats of reaction and adsorption.

The trap was accurately weighed before enrd aftar the passage of each
120 SCF of mixture. Laboratory semples were drawn both up stream and down-
stream of the trap to ascertain the gass soncentrations at these points,

The analyses were used only as a check, for the concentrations at these
points were calculated by welght balances. Fair agreement with the analyses
wers obtained; the dlffserences probadbly being due %o the difficuliy in
obtaininz representative samples,

The flow rates were meintained by controlling the rate of pressure drop
in the rsservoir.

Contact Time Tests

In the report of September 28, 1945 on the Preliminsry Results of C-616
Adgorphion on Activated Alumina, it was noted that by quedrupling the contact
tims o2 cutting the flow rate by 75% to 600 SCFD, the adsorption efficiency
during the falling rate poriod was raised from 19.0 to 60%. Thie resul?
aade it necsssary to make series of contact time tests in the manner described
above varying the flow rates. These tests were carricd out using 0.20 mol %
C-616 at the following flow rates:

1200 SCFD -~ 3.70 Sec. Contact Time
1600 SCFD - 2,78 Sec. " "
2400 SCFD - 1.85 Sec. " "

The adsorption efficiency, (i.e. the weight of C-616 picked up by the trap
divided by the weight of C-616 pasmed through the trap expressed as a
percentage) was plotted against the contact time. See Fig. 2.

Physical Properties of .8 Mesh Alorco Activated Alumina

(1) Demsity 4.1 # j ££.3
(2) % Voids . . 49.0 %
(3) Totsl air Space 75.0 ¢
(1) % Pores 2.0 %
(5) Hoisture (Free) 0.9 ¥

Calculaticn of Contact Pimg

(1) Yolume of Alumina in Trap 104 cu. P4,
(2) Yolume of Voids W %
49 x ,104 » 051 Cu. Ft.
(3) Contact time = %ime required to
gass 051 cubic fest of mizxturs
through sexperimentsl irap st s
&iven flow rate. .
Contact time -~ .051 £%,5 = Saconds e e
Flow Ft./See,
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(1) See tables 1, 2, 3, 4-and Fige, 1 end 2
(2) Contact %ime test (See Fiz, 3)
Linsar Gas Velocity

Flow Rate Baged on 494 Voids Pickup Efficiency
1200 SGFD 17.8 Ft./min, 98,0 %
1600 SCFD 23.8 Ft./min, 96.0 %
2400 SCFD 35,6 Ft./min, 91.5 %

Hote: At 240° SCFD through experimentsl trap, the pressure drop should not
exceed 0.5% water per ft. of height of Alumina, (Chem, Engris.
Handbook, Perry-Page 132h4) '
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RESULTS { TABLE #1)

. {1) ©-616 Concentration (mol %) 0.05
(2) Welght of Trap § Alumina {gms) 6879
(3) Welght of Empty Trap (gms) 4u29

v {4) Veight of Alumina (gms) 2450
(5) Weight of Welded Trap & Alumina 6931

(gns)
{6) Welght of Dried Trap {gms) 5911

{7) Loss in Weight due to Drying (gms) 20

. (8) Average Adsorption Efficiency (%)
During Constant Rate Period g9

v (9) Pickup at Break Point (gm/gm) .280**

(10) Estimated Saturation Point {gms/gm) .320

(11) Maximum Temperature Rise (°F) none

(12) Contact Time Based on Y9% Voids

(SBCA:)

v (13) Flow Rate (S.C.F.D.)

}K‘ Important Hote:

1.85

2400

10K
6450
u77
2273
6497
BuTH

23

g3
.276
-326

15

1,85

0.20 0.50 -
6731 68031
yh2g 4532
2303 2271 J/
6791 6853
6770 6833
21 20
92 gl
260 212 V
208 .350
25 y5
1.85 1.85
2400 akoo v

0,10

6651

L4110

2211

6717

6697

0320

1.8%

This run chowed much lower efficiency than oxpected based on the other runs;
therefore the .1 mol % test was rerun and the reeults will be found in column 5.

** Estioated
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Gonclusions:

(1) e <616 adsorption saturation point on Alorco Y-8 mesh Activated
Alumina 18 a function of the C-616 concentrstion end increases with
concentration, See Fig, 1,

(2) e break point, which is cheracterized by the end of the constaut
rats adsorption period and the bezinning of the falling rate period, for the

concentration tested, showsd no definite $¢rend, but averazed 0,270 enfgn.
(Flow Rate 2400 S.C.F.D.- See Fig, 1)

{3) fThe adsorption efficiency increased both with increasing concentration
and contact time. See Fige. 2 and 3,

{4) When designing a trap %o plck up C-616 from the purge gases, it is
suggeated that a contact time of 6-T geconds be used to give the highest
adsorption efficlency,

Gotes It is also recommended that the length of the trap be 2} - 31 times ite
digmeter to &pproximate the dimensions ¢f %he oxperimental trap,

©73 J. F, Forkos
Development Test Section
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Froms J. Neldermeyay & J. ¥. Forkes

L
Subjects Preliminary resuliz of ajumina trap adsorbticm “'.est;:c R

The Alvnmine Trap

A 1ight weight alumina trap containing a 4 3/8% D, x 12" long slug of 4<8
mesh Aloreo activated aluming weighing 5 wae used in this test. 4 thermoco
was instelled in the center of the trap. -

Preparatior of Activated Aluming

The %rap containing <he alumina was conditioned to saturstion by ci
ting a 5 mol % C=R16 = G=74 mixture at room tempsrature. The initlal reacgion

of the C=R16 and alumina zesvlted in a rise in itemperature of 270°F.
The trap ani contents were then saturated with 0A at room temperatur QA \
The maximwm temperature rise during the 04 treatment was 60°F, S \

\

Method Used in fdasorbing £-616 in Trap

A 0,1 mol § C=616 -IG-74 mixtuwre was prepared in a #B® type converter

shell containing & volume of 240 cuft. This mixture was pulled through the
alumine trap from an upstream presswre of 18 psia to 9 psia at a rate of
(Based on 49% voids),

2,00 SCFD, giving a contact time in the trap of 1.85 sec.
The temperature of the mixture was maintained at 1359F. and the trap tempera=
twro waa epproximately 85°F. (These conditions approximats those met in the

purge system in the procens area). The converter was recharged to 18 psia with

—

a 0,1 mol #% C=616 -~ G=T4 mixture after %he press. was reduced to 9 psia, and ”‘
ropeated & times, . . MY
7 oo i ASSIFIED HVENTORY
PLANT REGORCS DEPT.
Results / d 75 : CENTRAL FILES

. . 2
1) Trap + Alumina v

2) Trap siimature (final vheT)
3) Ajumina -

4) Gross ®wt. sealed trep ¢ alumina

5) Gross wi. afier C«216 ¢« QA treaiment 7211.0 gms —_—

3) Gein in wt. due to C-216 ¢ Q4 adsorbtion 715.0 gms FlLe o

7) Grose weight after svasusiion to 9.0 psis 7198.,0 gms X-ReF.

83 Evseuatior loss pumping from 18 = 9 psiz 13.0 gns XREF____ |
8 9) Gross wt. of conditioned trap befors : &
9 pegsing C.1 mol % C-636 through at the Tt
& rate of 2400 SCF2  (7) ' 8.0 gmg e
g 10) Volume of system 240 ,«-‘_53\; 1
p INVENTORIED —=o"
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Results {cont’d)

Lf$er the rate of edsorbiion had decrsased to 19% {last item in table)
the rate of f£low through the trap was decrsased tc 600 SCFD giving a contact
tins of 7.40 sec. The results were as follows:s

PG cdded to make 0,1 mol % C-616 . 50 gms.
Welght gained by trap 30 gms.
g C«616 charge adsorbed

Upon openinz the trap after the adsorbtion test, it was found that there
wag no visual physical changs in the alumina except that there was a slight
crushing effect on the bottom of the trap. A slight odor, similar to (A, was
dstected, .

Laboratory analyses taken on exit side of the trap during the test con-
firmed the fact that considerable guantiities of C=616 was flowing past the trap.-

Conclusions

(1) Contact tims appreciably affects the amount of material adsorbed
indicating that at the same velocity of flow a longer trap 1s necess=
ary for adequate adsorbtiocn.

{2) The rate of.adsorbiicn of C=5616 in the alumina trap declined rapidly
afber 073 gms of C=616 was adscrbed per gm. of the zlumina,

(3) 4 considerable itempevature increese occurs during conditioning with
C=216 and a less appreciable rise occurs in the 0OA treatment.
Mature Tests
(1) similar tests are to bs made with activated alumina dried at 300°F,
(2) Tests will also be made with 3 traps in series containing activated

alumina. The type of conditioning of these iraps will depend upon the
tesults of (1) and discussion with the interested parties,

copy tos Mr. P. L. Alspaugh g/ / ‘
Dr. C, K. . Beck -%Lﬂgf/vzxﬁzafu“
Capt. M. M, Backwith ~/Jd. Reidermeyer.”
Dr. M. Benedict '
¥Mr. S. Cromex ;
¥r. P, J. Ferrara 774_§<:7— :.7—0"1/161}4_;
Mr., A. B, Hale J. ¥, Forkos

Mr. 4. P, Huber

Dr. C. A. Johnson
¥r. H, D. Kinsey
. H. F. Priest
¥r, C. K. Rucker
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To: Dr. H. C. Paxton Oct. G, 1945 'L‘L‘o“% Qo‘@“#l
From: J. Neidermeyer & Sgt. J. F. Forkos INVENTO Y
Subject: Supplemen‘b 'bO Prelim inary Results of Alumins Trap Adso;gtion PLANT RECORDS DEPT.
Tests , Sept. 28, 1945, 15i-n CENTRAL FILES
- INV——5
REC...

. * s ,7 ] ghor 3
A test on an alumina trap similar to that discussed in our report & j

Sept. 28th has been made with the following change in prepaeration of the
_ FILE

aluminas ' X-REF._______ |
X-REF.
The alumina was dried to constant weight at 250°F, but was not

conditioned with C=216 and OA.

"E‘.g The method used in adsorbing C=-616 in the trap was the same as in the
o4
§§Sep‘t 28th report and the results are as followss: .
§ g (1) Trap ¢ Alumina 6497 gms ' ~
'g 2 ;,v‘ o s /.,‘:g-
i85 (2) Trap 4224 *
iz € / P
gn 3) Alumina 2273
5 ) o 00 e
7e (4) Trap ¢ Dried Alumina 6474, 7 }3(
Eg (5) Loss 3in wht. due to drying the N 7 \ \i
8 alumina 23 N

(6) Average % Cw=616 adsorbed during N7 ?RV

constant rate of adsorption © 81% \\/ L
-~
(7) (See Table)
(8) The vate of adsorption of C=616 declined rapidly after.276 gms of
C=616 was adsorbed per gm of the alumina.

(9) There was no apparent rise in temperature in the alumina trap

This document has been approved for relesse

< 3 during the adsorption of the C=b615. \{
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Future Tests

It is fe}.t that data relating to adsorption of I gher and lower
mol % C-616 than that used in this test, will be of n re value than secur-
ing data on 3 itraps in series as suggested in the Ser;. 28th report. Plans
are now boing made to investigate adsorption rates or dried alumina using
«5% and .02 mol § C=616 = G=74 mixtures.

S,
/J. Néidermeyer j’
Q,F Forboar

“~(Sgt.) J. F. Forkos
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